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PRELIMINARY AMENDMENT 

Sir: 

Kindly amend the above-identified patent application prior to examination: 
In the Claims 

3. (Amended) A method according to claim 1 wherein sampling is effected 
continuously. 

4. (Amended) A method according to claim 1 wherein sampling is effected at 
predetermined time intervals. 

5. (Amended) A method according to claim 1 wherein the ion mobility 
spectrometer is connected to an alarm system. 

8. (Amended) A method according to claim 5 wherein the alarm is triggered 
when a feature characteristic of thermal degradation is detected. 

9. (Amended) A method according to claim 1 wherein the ion mobility 
spectrometer is set to detect volatile material released from an electrical component. 
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1 1 . (Amended) Apparatus for detecting a heightened fire risk in an 
environment using the method as claimed in claim 1 . 

13. (Amended) An ion mobility spectrometer for use in a method according to 



14. (Amended) An ion mobility spectrometer when used in a method according 
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Marked up version of claims 
PCT/GBOO/00210 

3. (Amended) A method according to claim 1 [or claim 2] wherein 
sampling is effected continuously. 

4. (Amended) A method according to claim 1 [or claim 2] wherein 
samplmg is effected at predetermined time intervals. 

5. (Amended) A method according to [any one of the preceding claims] 
claim 1 wherein the ion mobility spectrometer is connected to an alarm system. 

8. (Amended) A method according to [any one of claims 5 to 7] claim 5 
wherein the alarm is triggered when a feature characteristic of thermal degradation 
is detected. 

9 . (Amended) A method according to [any one of the preceding claims] 
claim 1 wherein the ion mobility spectrometer is set to detect volatile material 
released from an electrical component. 

1 1 . (Amended) Apparatus for detecting a heightened fire risk in an 
environment using the method as claimed in [any one of claims 1 to 10] claim 1 . 

1 3 . (Amended) An ion mobility spectrometer for use in a method according 
to [any one of claims 1 to 10] claim 1 . 

14. (Amended) An ion mobility spectrometer when used in a method 
according to [any one of claims 1 to 10] claim 1 . 
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Fire Detection Method 

The present invention relates to a method for the detection of 
overheating of materials in particular electrical equipment, 
which precedes the onset of fire, as well as to apparatus for 
use in the method. Thus the invention is useful in providing 
advance warning of conditions likely to lead to fire so that 
preventative action can be taken. 



10 Early warning fire detectors often rely on the detection of 
smoke particles to trigger an alarm. At this stage, fire is 
imminent if not already underway and so it is generally too 
late for preventative action. 



15 Methods for the early detection of fire based upon the vapour 
detection have also been described. These have potential to 
provide advanced warning of an imminent fire. These chemical 
sensing techniques are often based on chemical coatings which 
interact with the outgassing vapours either through a chemical 

20 reaction (USP 5065140) or adsorption. In the former case, the 
detector lacks versatility in that it reacts only to the 
vapour of interest. The latter method lacks specificity and 
requires considerable signal processing effort. 

25 Ion mobility spectrometers are well known in the detection of 
chemical warfare agents, explosives, propellants, and 
industrial pollutants. The principles by which they operate 
and the design of spectrometers are described for example by 
W. Carr (Ed). "^Plasma Chromatography", Pleniam Press, London, 

30 1984, and Turner et al.. Trends in Analytical Chemistry, 13, 7 
(1994) 275-280. In essence, an ion mobility spectrometer 
consists of an ionisation region coupled to an ion drift tube 
via a shutter grid. A sample is introduced into the 
ionisation region together with a carrier gas (such as air) , 

35 for example using a suction pump. In the ionisation region, 
the carrier gas molecules (as well as any sample) are ionised 
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by beta radiation from a Ni-63 radioactive source, or other 
methods such as corona discharge or phot oionisat ion. Reactant 
ions are produced from the carrier gas (such as air) which 
react with the sample gas, generally in a complex manner, so 
5 as to result in product ions. Under the influence of an 
applied electric field, reactant and product ions are 
extracted from the ionisation region into the ion drift 
region. In the ion drift region, the ions separate due to 
their different mobilities determined by their size, charge 
10 and polarisability. They are collected at a collector 
electrode where they are neutralised, and so generate an 
electric current that can be measured. Data is generated at a 
rapid rate. Repeat scans are suitably averaged to improve the 
signal to noise ratio. 

15 

The spectrometer can be arranged to detect either positive or 
negative ions by reversal of the voltages. 



The present invention provides a method for detecting gases or 
20 vapours emitted from materials under conditions at which there 
is a risk of the onset of fire, said method comprising 
sampling gas from the region of the material using an ion 
mobility spectrometer, detecting the ion peaks of volatilised 
material . 

25 

The advantages of the use of ion mobility spectrometry in this 
application are associated with its extreme sensitivity and 
selectivity. The spectrometer can be pre-set, by controlling 
the potentials applied to the drift region for example, so as 

30 to detect selected target gases which are emitted during 

outgassing through heating in any specific environment. The 
selectivity of the device means that it could be applied to a 
variety of different environments. However, it will be 
particularly useful in high technology environments, such as 

35 data processing and computer facilities, telephone exchanges, 
space stations, industrial plants especially chemical plants 
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or plants which deal with inflammable materials, where the 
risk of fire as a result of overheating devices and in 
particular electrical components is high, and the consequences 
of such a fire are extreme in economic terms at least. 

5 

Sanpling can take place either continuously or at intervals, 
for example at pre-set intervals . Preferably, the sampling 
will be carried out continuously, as this allows an increasing 
signal, produced as a result of increased outgassing of a 
10 particular gas from the materials, for example as the 

temperature rises, to be detected against background noise 
levels . 

The spectrometer may be connected to a warning or alarm system 
15 that may be triggered automatically, using various 

predetermined parameters. For example, if a signal peak 
reaches a particular intensity, this may trigger the alarm. 
An alternative, particularly suitable with continuous 
monitoring, would be to arrange for the alarm to be triggered 
20 when any signal peak increases significantly over a period of 
time. This may be indicative of a rise in temperature of the 
component that gives rise to the particular gas or vapour. 

The alarm may be connected to the detection of features 
25 characteristic of thermal degradation and not just simple 
over-heating of components . This would ensure that only 
potentially serious situations resulted in an actual alarm, 
reducing false positives to a minimum. 

30 The levels and the parameters used to trigger the alarm will 
vary depending upon the particular circumstances in which the 
spectrometer is being employed. Again, these can be 
determined using routine methods and the control systems 
designed appropriately. 



35 
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There is no need to know or analyse the materials which are 
emitted, provided it can be ensured that at least some of 
these fall within the detection range set on the ion mobility- 
spectrometer . This can be done by routine methods. For 
5 example, one or more representative components present in the 
particular environment to be monitored can be heated under 
safe test conditions and the signal generated as a result of 
the emission of material monitored. The detection range of 
the ion mobility spectrometer can then be adjusted to ensure a 
10 signal is generated under these conditions. 

The spectrometer will be pre-set to detect either positive or 
negative ions depending upon the nature of the signal in each 
case. Selection of the most sensitive signal in each 
15 particular case can be determined, again by routine methods. 

Many solid materials that release volatile material when 
heated, but in particular are electrical components such as 
printed circuit boards, resistors and lacquer-coated 
20 materials. The spectrometer will suitably be set to detect 
vapours emitted from such components . 

Available ion mobility spectrometers are convenient to use in 
that it is small and hand-held. For use in the context of the 

25 invention however, size and portability may be less critical. 
The spectrometer may be installed in the environment on a 
permanent basis. It would not, under these circumstances be 
required to be as robust as a device which is intended, for 
example to be carried onto a battle-field. This may result in 

30 cost savings in the spectrometer itself. 

In a further aspect the invention provides apparatus for 
detecting a heightened fire risk in an environment using the 
method as described above. 
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In particular, the apparatus will comprise an ion mobility 
spectrometer. The spectrometer is suitably adapted such that 
it is able to detect increases in the particular gases of* 
vapours emitted from materials present in the particular 
5 environment in which it is placed, under conditions at which 
there is a heightened risk of the onset of fire. In 
particular, the controls of the device will be pre-set so that 
they are able to detect specific volatile materials likely to 
be emitted from materials present in the particular 
10 environment, which presents a potential fire hazard. 

The precise settings of the controls of the spectrometer will 
vary depending upon the particular environment being monitored 
and can be determined by the skilled person using routine 

15 methods. Typically the electric field applied to the drift 
tube of the device will be in the range of from 150 to 
350V/cm, more usually from 200 to 300V/cm and often at about 
250V/cm. The frequency of spectrometer readings necessary to 
provide a rapid, detectable signal will depend to some extent, 

20 on the ion drift times of the particular volatile materials 
being detected. Generally, these are less than 20ms, and so 
spectra may be gathered at the rate of between 40 to 60 Hz, 
for example at about 50Hz. 

25 Thus in a particular embodiment of the invention, there is 
provided an ion mobility spectrometer for use, or when used, 
in the method described above. 

Yet a further aspect of the invention provides the use of an ion 
30 mobility spectrometer for the detection of a heightened risk of fire 
in an environment. More particularly, there is provided, the use of 
an ion mobility spectrometer in the detection of gases or vapours 
emitted from materials under conditions at which there is a risk of 
the onset of fire. 



35 
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The invention will now be particularly described by way of 
example with reference to the accompanying diagrammatic 
drawings in which: 

5 Figure 1 is a schematic diagram of an ion mobility 
spectrometer; 

Figure 2 shows the positive ion mobility spectra for a heated 
lacquer-coated printed circuit board at temperatures of from 
10 50 to 85°C; 

Figure 3 shows the positive ion mobility spectra for a heated 
lacquer-coated printed circuit board at temperatures of from 
85 to 105°C; 

15 

Figure 4 shows the negative ion mobility spectra for a 
resistor heated to 50 to 100°C; and 

Figure 5 shows the positive ion mobility spectra for a 
20 resistor heated to 50 to 100°C. 

The illustrated device in Figure 1 comprises an inlet system 
comprising a heated nozzle (1) and a silicon rubber membrane 
(2) . Gas sairple is admitted through the inlet system as a 

25 result of the action of a diaphragm pump (3) operated by a 
motor (4). Sample transfers into an ionisation section (5) 
where a nickel-63 ion source generates the ions. A pulse of 
ions (generally about 0.2ms) is admitted into a drift tube 
section (6) by manipulation of the potentials on a grid 

30 assembly (7) . The drift tube (6) is typically about 4cm long 
with an electric field of 250V/ cm. Ions pass to a collector 
electrode (8), where they are neutralised, generating a 
current which is passed to a microprocessor (9)/ which 
generates a signal, if necessary after amplification. The 

35 signal may be passed to a display assembly (10) . 
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In general ion drift times are less than 20ms, and so spectra 
may be gathered at the rate of say 50H2. 

Example 1 

5 A lacquer coated printed circuit board was heated from 50 to 
lOS'^C in the vicinity of an ion mobility spectrometer that was 
operational throughout. At the start of the heating process, 
the positive react ant ion peak {i.e. that produced as a result 
of the ionisation of air), is the major feature of the 

10 spectrum (see Figure 2 - trace at the back of the 

representation) . As the printed circuit board was heated, 
this peak is replaced by an ion of reduced mobility (further 
to the right in the representation), formed by the reaction of 
vapour emitted by the board with reactant ions in the 

15 instrument. This characteristic feature increases in 

intensity and then falls as a further prominent ion is formed 
(Figure 3) . 

Example 2 

20 Example 1 was repeated but this time with a resistor in place 
of the printed circuit board. In a first experiment, the 
resistor was heated from 50 to 100°C and in a second 
experiment, a temperature range of from 90 to 140°C was used. 
Significant changes in the negative ion spectra (Figures 4 and 

25 5 respectively) were recorded. 

The sensitivity of this technique is clear from this example, 
as resistors do not generally emit volatile materials. 



wo 00/45354 



8 



PCT/GBOO/00210 



Claims 

1 . A method for detecting gases or vapours emitted from 
materials under conditions at which there is a risk of the 

5 onset of fire, said method comprising sampling gas from the 
region of the. material using an ion mobility spectrometer, 
detecting the ion peak of volatilised material. 

2 . A method according to claim 1 which is effected in a 

10 data processing or computer facility, a telephone exchange, a 
space station, or an industrial plant. 

3 . A method according to claim 1 or claim 2 wherein 
sampling is effected continuously. 

15 

4 . A method according to claim 1 or claim 2 wherein 
sampling is effected at predetermined time intervals . 

5 . A method according to any one of the preceding claims 

20 wherein the ion mobility spectrometer is connected to an alarm 
system. 

6. A method according to claim 5 wherein the alarm is 
triggered when an ion peak reaches a predetermined intensity 

25 level . 

7 . A method according to claim 5 wherein the alarm is 
triggered when any ion peak increases significantly over a 
period of time. 

30 

8 . A method according to any one of claims 5 to 7 wherein 
the alarm is triggered when a feature characteristic of 
thermal degradation is detected. 



35 
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9. A method according to any one of the preceding claims 
wherein the ion mobility spectrometer is set to detect 
volatile material released from an electrical component. 

5 10. A method according to claim 9 wherein the electrical 
component is a printed circuit board or a resistor - 

11. Apparatus for detecting a heightened fire risk in an 
environment using the method as claimed in any one of claims 1 

10 to 10. 

12. An ion mobility spectrometer adapted such that it is able 
to detect increases in the amounts of gases or vapours emitted 
from materials present in a particular environment, under 

15 conditions at which there is a heightened risk of the onset of 
fire. 

13 . An ion mobility spectrometer for use in a method 
according to any one of claims 1 to 10. 

20 

14. An ion mobility spectrometer when used in a method 
according to any one of claims 1 to 10. 

15. The use of an ion mobility spectrometer for the 

25 detection of a heightened risk of fire in an environment. 

16. The use according to claim 15 wherein controls of the 
ion mobility spectrometer are arranged so that it is able to 
detect increases in the amounts of gases or vapours emitted 

30 from materials present in the environment under conditions at 
which there is a risk of the onset of fire. 
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36,631 




Adam E. CraU 


P46,64S 


Pat Winston Kenntdy 


36,970 




Kyle M, doberman 


P46,730 


Mitchell G. Stockwel! 


39,389 




Tywanda L, Harris 


P46,758 


Michael J. Turtftit 


40,852 




Kristin D. Mallatt 


P46,895 1 


1 Yoncba L. Kundupoglu 


41,13C 




Cynthia B. Rothschild 


F47.040 



I acknowledge Ae above-listed attorneys and agents and their firm Kilpatiick Stockton LLP represent tiiy employer (if I am an 
employee and this application has been or will be assigned to niy employer) or the entity with which I have contracted (if I am an 
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Attorney Docket N^>. 
DECLARATION FOR PATENT APPLICATION 



I 1 Substitute 



□ PCI 



13 Origina! Q Siippiemental 

As a below named inventor. I hereby declare that; 

My residence, post office address and citizenship arc as stated below next to my name. 

I believe X am th« original, first and sole urventor {if only one name is listed below), or an onginal. first and joint iiivcntcr (jf 
plural names are listed below) of the subject matter which is claimed and for wiiicli a patent is sought on the inveniioB entitled. 

FIRE DETECTION METHOD 



(Title of the Invention) 



she specification of which (eheck one) 

Q is attached hereto 

[~i was filed on 

D was filed as PCT International Application Number PC T/GBOO/00210 on 21Januarx 2000 



_ as U. S- Appijcation Serial Number . 



and was amended under PCT Article 19 o 



5 1 hereby state that 1 have reviewed and understand the contents of the abovc-idetitificd specification, including die claims, as 

jirnctided by ;aiy amendment referred to above. 



I ackncnvledge the duty to disclose infoitnation which is material t 
lulc Code of Federal Regulations. § 1.56(a), 



the patentability of thL<; application m atcordance with 



1 iiereby claim loreign priority benefits under Title 35, United States Code, ^ 119 (a) - (d) or § ^6%h] of any foreign 
apohcatioaC", i tor patent or inventor's certificate, or § 365(a) of any PCT international application which designated at least one 
^ eouuti V other than the United Slates of America, listed below and have also identified, by checking the box belo%v any fijreign 
apphcPi.e'i tut patent or mvenior's certificate, or of any PCT mtemational application having a filing date before that of the apphc 
i 'U V iiiLb fu 1. ifify is claitned. 



, Prior Foreign Applications 


Priority Claimed ( Gopv Attached | 


Application Number Country 


Foreign Tiling Date 




NO 


YEii 


NO j 


9901764.2 GB 


28 January 1999 


Yes 









1 hereby clam, the benefit under Tnle 35, United States Code ^ 1 19(e) of any Umtcd States provisional appJiL-aiioofs) iustftd 
below and c a,m die benefit tinder Title 35, United States Code, g 120 of .ny United States application(s), or § se^tc) of any prj " 
mtemational application(s) designating the United States of America, listed below and. insofar as the subject matter of each of die 
claims of this application is not disclosed h, the prior United States or PCT International applKation(s) m die manner provided by the 
rdewfSl ,f ^"f ' ' ' acknowledge die duty to disclose infomiadon Wch matenfl to p«bdit>^ 

Zn^tT pAr . "'^t^^f Pf^.^' Regulation., 5 1 .56 which became available between the filing date of the prior appbcation and 
die national or PCT mtemahonaifilmg date of this appiication: f 
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Attorney Docket Uo. 

DECLARATION FOR PATENT APPLICATION 

Onginal Q Supplemental □Substitute □ PCT 

As a below named inventor, I hereby declare that: 

My residence, post office addres!> and citizenship are as stated below next to my naone. 

I believe I am the original, first and sol$ inventor (if only one name is listed below), or an original, fust and joint inventor (if 
plural names are listed below) of the subject matter which is claimed and for which a patent is sou^t on the invention cntided: 

FERE DETECTION METHOD 

_____ (Title of the Invention) 

the specification of which (check one) 

r~] is attached hereto 

n was filed on , as U. S. Application Serial Number „^ . 

□ was filed as PCT International Application Number PCT/GBOQ/00210 on 25 January 20Q0 
actid was amended under PCT Article 19 on 



. I hereby state that I have reviewed and understand the contents of the above-identified specification, including tlie claims, as 

amended by any amendment referred to above. 

~i I acknowledge the duty to disclose information which is material to the patentability of this application m accordance with 
Tide 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35. United States Code, § 11 9 (a) - (d) or § 365(b] of any foreign 
ap:phcation(s) for patent or inventor's certificate, or § 365(a) of any PCT international application which designated at least one 
ceimtry other than the United States of America, listed below and have also identified, by checking the box below, any foreign 
tfJJ'plication for patent or inventor's certificate, or of any PCT international application having a filing date before that of the application 
on winch priority is claimed 



Prior.Foreiga Applications ,' ' ;■ ■ 


■ Priority Claimed 


Copy Attached 


Applicadon Number 


Country 


Foreign Filing Date 
(MMyDD/YYYY) 


YES 


NO 


YES 


NO 


9901764.2 


GB 


28 January 1999 


Yes 






No 



I hereby claim the benefit under Title 35, United States Code § 1 19(e) of any United States provisional application(s) listed 
below and claim the benefit under Title 35, United States Code. § 120 of any United States application(5), or § 365(c) of any PCT 
international applicauon(s) designating the United States of America, listed below and. insofar as the subject matter of each of die 
claims of this application is not disclosed in the prior United States or PCT International application(s) in the manner provided by the 
first paragraph of Title 35, United States Code, § 1 12, 1 acknowledge the duty to disclose infonnation which is material to patentability 
as defined in Tide 37, Code of Federal Regulations, § 1.56 which became available between the filing date of the prior application and 
the national or PCT international filing date of this application: 
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U.S. Serial No. 
For; " 
Inveutors: 
Filed; 

Declaration for Patent Application 
Page 2 



Parent Application 
Number 


Ffti»g Date 


Status 

(Mark Appropriate Column Below) 


Patented Pending 


Abandoned 


PCT/GBOO/00210 


25 January 2000 


j Pending 





As a named inventor, I hereby revoke all prior powers and appoint the following attomey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith: 



iKILPATRICK STOCKTON LLP, Suite 2800, 1 100 Peachtree Street, Atlanta, Georgia 30309-4530 



[lAttorney and/or Agent 


Registration No. 


=jpharles Y. Lackey 


22,707 


John M. Harrington 


25,592 


rjohn S. PrHtt 


29,476 


A. Jose Cortina 


29,733 


jTatnes L. Ewing, IV 


30,630 


Charles W. Calkins 


31,814 


<3eorge T. Marcou 


33,014 


, Bernard J. Graves, Jr. 


33,239 


Dean W. Russell 


33,452 


Richard T. Peterson 


35,320 


Charles T. Simmons 


35,359 


Norn M. Tocups 


35,717 


Bruce D. Gray 


35,799 


Theodore R. Harper 


35,890 


Geoff L. Sutcliffe 


36,348 


Stephen B. Parker 


36,631 


Pat Winston Kennedy 


36,970 


Mitchell G, StockwcU 


39,389 


Michael J. Turton 


40,852 


Voncha L. Kundupoglu 


41,130 



Attorney and/or Agent 


Registration No. 


Benjamin D. Driscoll 


41,571 


Alana G. Kriegsman 


41,747 


J. Steven Gardner 


41,772 


James J. Bindseil 


42.326 


Camilla Camp Williams 


43,992 


Carl B, Masscy 


44.224 


R. Whitney Winston 


44,432 


John William Ball, Jr. 


44,433 


Dawn-Marie Bey 


44,442 


Ticp H. Nguyen 


44,465 


Michael J. Dimino 


44,657 


Kristin L.Johnson 


44,807 


J. Jason Link 


44,874 


Bambi F. Walters 


45,197 


J. Michael Boggs 


P46,563 


Adam E. Crall 


P46,646 


Kyle M. Cloberman 


P46,730 


Tywanda L. Harris 


P46,758 


Kristin D. Mallatt 


P46,895 


Cynthia B. Rothschild 


P47,040 



I acknowledge the above-listed attorneys and agents and their firm Kilpatrick Stockton LLP represent ray employer (if I am an 
employee and this application has been or will be assigned to my employer) or the entity with which 1 have contracted (if I am an 
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U.S. Serial No. 
For: " " 
Inventors: 
Filed: 

Declaration for Patent Application 
Page 3 



independent contractor and this application has been or will be assigned to such entity) and in such cases do not represent me 
individually. I further acknowledge I have not established, nor will I seek to establish, any personal attorney/client relationship with 
Kilpatrick Stockton LLP in connection with this application and understand that, should I require legal representation, I will obtain 
such, at my expense, other than through Kilpatrick Stockton LLP. 

Send Correspondence to: Joh n S. Pratt. Esq^ _^„— , 

•''Kilpatrick Stockton LLJL 

"TIMPeachtree Street, Suite 2800 

r30309-4530"~ 7 ' 

Direct telephone calls to: Dean W. Russell, Esq. (404) 815-6528 

Liiereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are beheved to be true; and fiarther that these statements were made with the knowledge that willfiil false statements and the like so 
made arc punishable by fme or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful 
Mse statements may jeopardize the validity of the application or any patent issued thereon. 



Foil name of first inventor Brian FOULGER 

Inventor's signature 

Residence GB 



Citizenship GB 



Post Office Addres s Dstl, Winfrith Technology Centre, Winfrith, Newburgh, Dorchester, Dorset, DT2 8XJ 

Full name of second inventor James RICHES 

Inventor's signature Date 

Residence GB 



Citizenship GB 



Post Office Addres s Dstl Porton Down, Salisbury, Wiltshire, SP4 OJQ 



Full name of second inventor Hilary Roberta BOLLAN 



Inventor's signature C^^c^Ac-^ ~ — ~^ Date g^lV^^v^t- '^OO 1 

Residence GB 

Citizenship GB 

Post Office Addres s Sea Technology Group, Defence Procurement Agency, MOD Abbey Wood, Bristol, BS34 8JH. 
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U.S. Serial No. 
For: " " 
Inventors: 
Filed: 

Declaration for Patent Application 
Page 2 



Piirunt \pplication 
N limber 


Filing Date 


Status 

(Mark Appropriate Column Below) 


Patented 


Pending 


\handoned j 


PCT/GBOO/00210 


25 January 2000 




Pending 





As a named inventor, I hereby revoke all prior powers and appoint the following attoniey(s) and/or agent(s) to prosecute this 
application and transact all business in the Patent and Trademark Office connected therewith: 

KILPATRICK STOCKTON LLP, Suite 2800, 1 100 Peachtree Street, Atlanta, Georgia 30309-4530 





Attorney and/or Agent 


Registration No. 




Attorney and/or Agent 


Registration No. 


- 


Charles Y. Lackey 


_ 22J07_^ 




Benjamin D. DriscoU 


41,571 




John M. Harrington 






Alana G. Kriegsman 


41,747 




John S. Pratt 






J. Steven Gardner 


41,772 




A. Jose Cortina 






James J. Bindseil 


42,326 




James L. Ewing, IV 


30,630_ 




Camilla Camp Williams 


43,992 




Charles W. Calkins 


_31J!14„ 




Carl B. Massey 


44,224 




George T. Marcou 


33,0]NL 




R. Whitney Winston 


44,432 




Bernard J. Graves, Jr. 


33^239 




John WilUam Ball, Jr. 


44,433 




Dean W. Russell 






Dawn-Marie Bey 


44,442 




Richard T. Peterson 






Tiep H. Nguyen 


44,465 




Charles T. Simmons 


35,359_____ 




Michael J. Dimino 


44,657 




Nora M. Tocups 


352717____- 




Kristin L. Johnson 


^__44,807 




Bruce D. Gray 






J. Jason Link 


44,874 




Theodore R. Harper 


_35j890__„^ 




Bambi F. Walters 


45,197 




Geoff L. Sutcliffe 


36,348 




J. Michael Boggs 


P46,563 




Stephen B. Parker 


36,631 




Adam E. Crall 


P46,646 




Pat Winston Kennedy 


36,970 




Kyle M. Globerman 


P46,730 




Mitchell G. Stockwell 






Tywanda L. Harris 


P46,758 




Michael J. Turton 






Kristin D. MaUatt 


P46,895 




Yoncha L. Kundupoglu 


4L130 




Cynthia B. Rothschfld 


P47,040 




I acknowledge the above-listed attorneys and agents and their firm Kilpatrick Stockton LLP represent my employer (if 1 am an 
employee and this application has been or will be assigned to my employer) or the entity with which I have contracted (if I am an 
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U.S. Serial No. 
For: " 
Inventors: 
Filed: 

Declaration for Patent Application 
Pages 



independent contractor and this application has been or will be assigned to such entity) and in such cases do not represent mc 
individually. I further acknowledge I have not established, nor will I seek to establish, any personal attomey/cHent rclatioiiLship with 
Kilpatrick Stockton LLP in connection with this application and understand that, .should I require legal representation, I will obtain 
such, at my expense, other dian through Kilpatrick Stockton LLP. 

Send Correspondence to: John S. Pratt, Esq. 

Kilpatrick Stockton LLP 

11 00 Peachtrcc Street, Suite 2800 

Atlanta, Georgia 30309-4530 

Direct telephone calls to; Dean W. Russell, Esq. (404) 8 1 5-6528 

i Mtcby declare that all statements made herein of my own kiiowledge arc tme and that all statements made on information and belief 
are behcvcd to be true; and flirther that these statements were made with the knowledge that willful false statements and the like so 
rflade are pumshable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willftil 
fatee statements may jeopardize die validity of the application or any patent issued thereon 

^ FlTTl name of first inventor BrimFOULGER 

ItiVjentor's signature 



l^esidence GB 



Ciazcnship GS 



P&St Office Addres s Dstl Winirith Technology Centre. Winfrith, Newburgh. Dorchester. Dorset, DT2 8XJ 
Full name of second inventor James RICHES 



Inventor's signature Date _ 



Residence GB 



Citizenship GB 



Post Office Addres s Dstl Porton Down, Salisbury. Wiltshire, SP4 QJQ 



J Ful! name of second inventor Hilary Roberta BOLLAN 



Inventor's signaUire 

Resi dcncc GB (^E^^^..^!— 



Post Office Address Sea Technology Group, Defence Procurement Agency, MOD Abbey Wood, Bristol, BS34 8JH. 
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U.S. Serial No. 
For: " 
Invcators: 
Filed; 

Declarafioii for Patent Application 
Page 3 



independent contractor and this application has been or will be assigjied to such entity) and in such cases do not represent nie 
iiidjviduaUy. I furtlier ackiiowiedge I have not established, nor will I seek to establish, any personal attorney/client relationslup witli 
Kilpatrigk Stockton LLP hi connection with this application and understand that, should I require legal rc-prescntation, 1 wi\\ obtain 
such, at my expense, other Uian through Kilpatrick Stockton LLP. 

Send Correspondence to; John S, Pratt, Esq. 

Kilpa trick Stockton LLF 

1 100 Peachtree Street, Suite 2800 

Atlanta, Georgia 30309-4530 

Direct telephone calls to: Dean W. Russell, Esq. (404) 8 1 5-6528 

1 beroby deilare that ail statements made herein of my om\ knowledge are true and that all statements rriade on itifonnatron and behef 
.ire be'icved to be Ituc; and further that these statements were made with the knowledge that willfo) false statements and the like 
made die pumbhable by fine or imprisonment, or both, under Section 1001 of Title ! 8 of the United States Code and that such willful 
false ■^ratrni-'ntMnay^iC-Qpardi^c the validity of die application or any patent issued thereon, ^^^^^ 

I Full name of first invt-otor Brian FQULGER . 

mvcn'-t'r"^ signature Date — — . _. 

fif'sidencj^ GB 

C'ltLienship CjB . 



Po.si Oftict- Addres s Dstl, Winftith Technology Centre, Winlrnth, Newbur^b, Dorchester, Dorset. DT2 8XJ 



ruli nanu- <;f second uivenior l yames RICHER 



'''cti3h!p MB- 



Post Office Addres s Dstl Porfon Down, Salisbmy, Wiltshtfe, SP4 QJQ 



Full name of second inventor Hil ary Roberta BOLLAN 

Inventor's signature 

Residence GB 



Citizenship GTj 



Post Office Addres s Sea Technology Group, Defence Procurement Agency, MOD Abbey Wood, Bri stol, BS34 8JH. 
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FORM PTO-1390 



U S. DEPARTMEMT OF COMMERCE PATENT AND TRADEMARK OFFICE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



INTERNATIONAL APPLICATION NO. 

PCT/G BOO/002 10 



I INTERNATIONAL FILING DATE 

I 25 January 2000 (25.01 .00) 



S DOCKET NUMBER 

41577/261336 



APPLICATION NO. CI 

I 09/889.639 



PRIORITY DATE CLAIMED 

28 January 1999 (28.01.99) 



APPLICANT{S) FOR DO/EO/US 

FOULGER, Brian; RICHES, James; BOLLAN, Hilary Roberta 





□ 


2. 


IS! 


3. 


□ 


4. 


□ 






6. 


□ 


7. 


□ 


8. 


□ 


9. 




10. 


□ 


11. 


□ 


12. 




13. 


□ 




□ 


14. 


□ 


15. 


□ 


16. 





o the United States Designated/Elected Office (DO/EO/US) the following items and other 

This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

This express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than 
delay examination until the expiration of the applicable time limit set in 35 U.S.C. 37 (b) and PCT Articles 22 
and 39(1). 

A proper Demand for International Preliminary Examination was made by the 19th month from the earliest 
claimed priority date. 

A copy of the International Application as published (35 U.S.C. 371(c)(2)) 

a. □ is transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
A translation of the published International Application into English (35 U.S.C. 371(c)(2)). 
Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 
An oath or declaration of the inventor(s) (35 U.S.C. 371(c)(4)). 

A translation of the International Preliminary Examination Report under PCT Article 36 
An Information Disclosure Statement under 37 CFR 1.197 and 1.98 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 i; 
included. 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 
Other items or information: 

a. Certification Under 37 CFR 1.10 

I hereby certify that this document is being mailed to Box PCT, Commissioner for Patents, P. 0. Box 2327, 
Arlington, VA 22202, via "Express Mail Post Office to Addressee" on this 4th day of December, 2001, Express 
111 Label No^L2(D^9865US 

■AoJ-tX- C yp-d^ Angela M. Rossi 

b. Copy of Notification of Missing Requirements 



um/mi sHfijwRo m<mm mm^ 

01 FCd54 130, CO C 
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